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Abstract 


Screening trials with 1,643 plant introductions of canta- 
loupe, Cucumis mello L., and 50 other introductions of 
closely related Cucumis species indicated their resistance 
to striped cucumber beetle, Acalymma vittata Fab., feeding 
(on seedlings) and bacterial wilt, Erwinia tracheiphila 
E.S.F. Holland. A high degree of resistance to either one 
or both pests is present in commercial varieties of canta- 
loupe. 
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Introduction 


Bacterial wilt, Erwinia tracheiphila E.S.F. Hol- 
land, is transmitted to cantaloupe, Cucumis mello 
L., primarily by the striped cucumber beetle, 
Acalymma vittata Fab., in producing areas of the 
Midwest. Each year producers must apply some 
prophylactic measures to obtain profitable yields. 

The cost of controlling the striped and spotted 
cucumber beetles, Diabrotica undecimpunctata 
howardi Barber, which in turn controls bacterial 
wilt, is about 8 percent of total cantaloupe pro- 
duction costs where these pests are economically 
important. Efforts are being made to reduce agri- 
cultural production costs and to reduce the neces- 
sity of chemical applications for insect and dis- 
ease control. 


One contribution to these efforts is the develop- 
ment of commercially acceptable varieties of 
cantaloupe that are resistant to seedling feeding 
of striped cucumber beetle and to bacterial wilt. 
Plants that are resistant to striped cucumber 
beetle will reduce the incidence of bacterial wilt; 
but these plants cannot control it because a 
minimal amount of feeding is necessary to trans- 
mit the bacterium, and it can be transmitted by 
other insects. Therefore, selecting cultivars that 
are also resistant to bacterial wilt is desirable. 


This publication reports the progress made dur- 
ing the initial screening of a host plant resistance 
program. 


Methods and Materials 


Cucumis spp. germplasm of 1,643 plant intro- 
ductions (P.I.) of C. mello and 19 other C. spp. 
(species listed in appendix) from 47 countries plus 
seed of 62 U.S. commercial varieties of canta- 
loupe were assembled during the fall of 1974 to 
screen for resistance to striped cucumber beetle 
seedling feeding and bacterial wilt. 


Seeds of the various P.I. and varieties were 
planted in Fertilife Potting Soil (Organic Com- 
post Corp., Germantown, Wis.) in 6-cm peat pots 
(Jiffy-Pot, Ryomgaard, Denmark) on April 30, 
1975, for tests on the Purdue Sand Farm at John- 
son, Ind., and on May 1 for tests at the Vin- 


cennes farm. Seedlings for transplanting were 
grown in a greenhouse at Vincennes, Ind., with- 
out supplemental light or heat. 

Where seedlings were grown, slugs were con- 
trolled with a metaldehyde bait and with traps 
baited with beer. One to six seedlings of each P.I. 
or variety was transplanted at Johnson on May 
21 and one to three seedlings at Vincennes on 
May 27. Delayed greenhouse plantings of ma- 
terials that did not germinate in the initial plant- 
ings were made about May 20 and transplanted 
to the fields 2 weeks later. All seedlings were hand 
irrigated within 48 hours after transplanting. 

Because severe annual infestations of the 


striped cucumber beetle are quite common in 
southern Indiana, natural populations of this in- 
sect were relied upon to infest the test seedlings. 
Beetle feeding damage ratings of the seedlings 
were classed as light, moderate, and heavy. These 
ratings were made June 3, 4, and 13 for Johnson 
and Vincennes, and a second observation was 


made about 1 week later. Bacterial wilt ratings of 
healthy or susceptible seedlings were made 
during the first and second weeks of July and con- 
tinued for 3 weeks according to visual evidence of 
plant damage from this disease. 

Seeds were collected from all fruiting plant ma- 
terials. These were primarily open-pollinated. 


Results and Discussion 


The results presented (table 1) from this study 
cover 1 year. Therefore, we are not attempting to 
label any of the various materials as resistant to 
either the striped cucumber beetle or bacterial 
wilt but to report that there is a good probability 
of resistance within this collection of germplasm. 
Data in table 1 are combined results of single 
replicated tests at two locations. 


The collection of 1,643 C. mello P.I. and 50 P.I. 
of C. spp., which are closely related, had no or 
only light beetle feeding on the seedlings of 13.3 
and 42.0 percent of the plants, respectively. This 
compares to 29.0 percent for a collection of 62 
U.S. commercial varieties. These materials had 
66.6, 40.0, and 61.3 percent with moderate 
feeding and 15.0, 2.0, and 9.7 percent with heavy 
feeding. We anticipate finding usable sources of 
resistant germplasm for seedling feeding within 
the 13.3 percent of C. mello P.I. that had no or 


TABLE 1.—The response of 1,693' plant introductions of 
Cucumis sp. and 62 cantaloupe varieties to striped cucum- 
ber beetle seedling damage and bacterial wilt 


Plant introductions 
Pest and US. 
damage ratings C.mello  C.sp. _ varieties 


Percent Percent Percent 


Striped cucumber beetle: 
Nonelight - ---------------- 13.3 42.0 29.0 
Moderate - - ---------------- 66.6 40.0 61.3 
Heavy -------------------- 15.5 2.0 9.7 
INot rated (te scsta seston ners 46 16.0 0 
Bacterial wilt: 
Healthy - ------------------ 19.1 70.0 38.7 
Susceptible st c2eccn ces 78.1 28.0 61.3 
Notirated sic emacicescinecrciscte 2.8 2.0 0 
Both: 
Light and healthy. .....---- 45 42.0 14.5 


11,643 of these were C. Mello and 50 were other species of 
Cucumis (see appendix). 


only light feeding. However, some usable resis- 
tance is within the introductions that had 
moderate feeding and that resistance in the other 
species of Cucumis could be utilized. 


The bacterial wilt ratings of C. mello, C. spp., 
and commercial varieties of cantaloupe were 19.1, 
70.0 and 38.7 percent healthy and 78.1, 28.0 and 
61.3 percent susceptible. 


Possible resistance to both of these pests in the 
same material was observed in 4.5, 42.0 and 14.5 
percent of C. mello, C. spp. and the commercial 
varieties. A particularly high degree of resistance 
to either pest, or both, appears to be present in 
many of these commercial varieties. 


Data on the size of fruit, which indicate the 
shape of the fruit, are given in the appendix (size 
of fruit may vary considerably from those 
indicated because of environmental factors). 
Quantities of remnant seed and seed harvested 
from the plots are also indicated in the appendix. 
Except for a few selfed plants, seeds were har- 
vested from open-pollinated plants. A small 
number of introductions are marked with 
asterisks in the appendix to indicate good vine 
quality, late in the season, and fruit character- 
istics. 


From the results of these initial screening 
trials, we anticipate fruitful progress by further 
screening to definitely identify resistant cultivars 
within light or healthy, or both, rated C. mello 
P.I. that may be used directly in a plant breeding 
program. There is a further possibility of using 
selected individual P.I. from the moderate 
feeding class for resistance to striped cucumber 
beetle. Attempting to transfer resistant 
germplasm from other C. species is not recom- 
mended until the above two suggestions have 
proven futile. 
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